Ligand-dependent activation of chimeric receptors with the cytoplasmic domain of the interleukin-3 receptor beta subunit (beta IL3).
beta IL3 (formerly known as AIC2A), a beta subunit of the murine interleukin-3 receptor (IL-3R), is not only required for formation of the high affinity receptor but is also important for signal transduction. To examine the function of beta IL3 in signal transduction, we constructed several chimeric receptors consisting of the intracellular portion of beta IL3 and the extracellular portion of other members of the cytokine receptor superfamily, i.e. the human interleukin-2 receptor beta chain (hIL-2R beta), the human interleukin-4 receptor (hIL-4R), and the murine erythropoietin receptor (mEpoR). These chimeric receptors and normal cytokine receptors were expressed in an IL-3-dependent murine pro-B cell line, Ba/F3, and an IL-2-dependent murine T cell line, CTLL2. Regardless of the origin of the extracellular domain, these chimeric receptors were functional in Ba/F3 cells; they stimulated proliferation and induced tyrosine phosphorylation in response to the cytokine corresponding to the extracellular domain. However, the response of transfectants expressing chimeric receptors was similar to, but not identical with, the response of Ba/F3 cells to mIL-3. We present evidence that the IL-4R and EpoR probably have an additional component which is involved in signal transduction.